Abstract
Myelin associated glycoprotein (MAG) has growth promoting effect on mouse cerebellar neurons. In the present study, we examined which isoform of MAG has the effect. cDNA for L-MAG and S-MAG was stably transfected into BALB/c 3T3 cells, on which cerebellar neurons were cultured. The neurons were stained with antibody against microtubule-associated protein-2 (MAP-2). Neurites of the neurons cultured on cells expressing L-MAG extended significantly further than those cultured on cells expressing S-MAG or on control cells. Therefore, intracellular domain of MAG may have the potential to affect MAG-neurite interaction.
Myelin associated glycoprotein (MAG) is an integral membrane protein of myelin-forming cells, namely oligodendrocytes in the central nervous system (CNS) and Schwann cells in the peripheral nervous system (PNS). MAG is a transmembrane protein and belongs to the immunoglobulin superfamily [9] . MAG exists in the periaxonal myelin and may facilitate contact with the axon. Although its role in axonal growth is rather controversial, we and Turnley et al. observed a neurite promoting effect of MAG on perinatal mouse cerebellar neurons [5, 10] . However, the difference in the effects of isoforms of MAG has not been studied. There are two isoforms of MAG, L-MAG and S-MAG, resulting from alternative splicing.
L-MAG is abundant in the developing CNS and is reduced in expression level in the adult [9] . Thus, it is possible that L-MAG has axon promoting properties. Isoform-specific knockout mice lacking L-MAG had a similar phenotype to MAG gene-knockout mice in myelination but did not degenerate PNS myelin [3] . This result indicated that the two isoforms of MAG have different functions. We performed the present study to clarify the difference in the isoform-specific effects of MAG on neurite outgrowth.
L-MAG and S-MAG cDNAs were subcloned into pBCMGSneo. These We produced BALB 3T3 cells expressing L-MAG or S-MAG. The expression was confirmed by immunostaining with antisera which recognizes the extracellular domain of MAG (Fig. 1A and B) . The cells transfected with vector alone or those not transfected gave no staining (Fig. 1C) . There was no significant difference in the expression between L-and S-MAG (Fig. 1D) .
To see the difference in the effect on neurite extension between the two isoforms of MAG, cerebellar neurons were cultured on the L-or S-MAG-transfected cells for 24 hours. MAP-2 immunostaining allowed us to visualize neuronal cell bodies and neurites (Fig. 2) . Significantly more neurons cultured on L-MAG-expressing cells had long neurites (Fig. 2A) . Here we define "long neurites" as those at least 3 times or longer than the cell diameter. Few primary neurons cultured on the cells transfected with S-MAG cDNA, vector alone or without transfection extended long neurites (Fig. 2B, C, D) . Another point of interest is that we confirmed that MAG has a promoting activity rather than inhibitory on neurite elongation of young cerebellar neurons. We and Turnley et al. 
